The invasive fall armyworm (FAW), Spodoptera frugiperda (J.E. Smith) is a polyphagous pest that causes 13 widespread damage particularly to maize and sorghum in Africa. The microbiome associated with S. 66 symbionts can also modulate the immune response and accessibility of the host to invading organisms, 67 and therefore have direct or indirect effects on host susceptibility to parasites and pathogens (Dillon et al.
5 cycler (Thermo Fischer Scientific, Massachusetts, USA) using the following cycling conditions: initial 142 denaturation for 2 min at 95 °C, followed by 40 cycles of 30 s at 95 °C, 45 s at 50.6 °C and 1 min at 72 °C, 143 then a final elongation step of 10 min at 72 °C. PCR products were run through 1% agarose gel 144 electrophoresis and visualized by ethidium bromide staining and UV trans-illumination. Direct sequencing 145 was done for all host mtCOI gene and the sequences deposited in the GenBank.
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Results
147
We profiled the bacterial microbiome for 18 samples from 4 different locations in Kenya. In addition, 148 samples were collected from these 4 sites plus two additional sites for mtDNA haplotyping (Fig. 1) . 
157
We note that despite the high genus-level diversity between samples ( Fig. 3 ), there were some similarities 158 based on developmental stage and location. For example, there was a very high proportion of: 1)
159
Pseudomonas in the two adult male samples from Chala, 2) Citrobacter in two larval samples from Kwale,
160
3) Lysinibacillus in two male samples from Kitale and 4) Enterococcus in two larval samples from Ngeria.
161
It was noted that Stenotrophomonas, Sphingobacterium, Serratia, Pseudomonas, Morganella,
162
Enterococcus and Delftia were observed in both larvae and adult samples. The bacterial OTU richness appeared to be higher in S. frugiperda larvae than adults, however this 177 difference was not statistically significant (p-value: 0.062526; [Mann-Whitney] statistic: 19) using Shannon 178 diversity metrics (Fig. 5a ). In addition, no significant variation in OTU richness and abundance was All the samples clustered in two major clades widely referred to as either the 'Rice' or the 'Corn' strain 214 (hereafter referred to as R-strain and C-strain). We investigated the frequency of mtDNA haplotypes of S.
215
frugiperda samples collected at several sites in Kenya. Overall, 90% of the samples (n=85) clustered as R-216 strain, whereas 10% (n=9) clustered as C-strain. Proportions of the R-strain in populations at the different 217 sites were 100% (n=6) for Burnt Forest, 83% (n=6) for Chala, 86% (n=7) for Wundanyi, 82% (n=11) for 218 Kitale, 91% (n=35) for Kwale and 82% (n=17) for Ngeria ( Fig. 9 ). 
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(Kitale-m2 and Kitale-m3) and one larvae from Ngeria (Ngeria-l2) were dominated by Firmicutes. Four 231 genera of bacteria, Pseudomonas, Delftia, Enterococcus and Serratia that were recorded in this study have previously been isolated from S. frugiperda (De Almeida et al. 2017; Acevedo et al. 2017) . Surprisingly,
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Staphylococcus, Microbacterium, Arthrobacter and Leclercia that were previously isolated from S. 
237
We observed significant differences in OTU composition between larvae from different sites. This was most 238 likely caused by complex biological and environmental factors in the diverse agro-ecological zones that 239 were sampled. Diet is known to strongly influence the microbiome of lepidopterans (Strano et al. 2017;  240 Sittenfeld et al. 2002; Priya et al. 2012; Montagna et al. 2016) , however in this study all samples were 241 collected from maize plants. Hence, the observed compositional differences are not likely to be caused 242 solely by diet. We observed differences in bacterial OTU composition between larvae and adults, however 243 with a relatively low number of samples these differences were not statistically significant. It is interesting 244 that many of the detected bacterial genera such as Stenotrophomonas, Sphingobacterium, Serratia, 
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In contrast, Citrobacter and Sphingobacterium were observed to be differentially abundant in larvae than in 251 adults, a likely indicator that these two genera may be part of the fraction of bacterial communities that are 252 lost during transition of S. frugiperda into the adult stage. Lysinibacillus, on the other hand, was more 253 abundant in adults than in larvae and therefore could have an adult-specific function.
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Notably, we identified Serratia, Lysinibacillus (formerly Bacillus) and Pseudomonas, species of which have 255 been reported to have entomopathogenic properties (Castagnola and Stock 2014) . In addition, one sample 256 had a high number of reads attributed to a relative of a non-bacterial entomopathogen, Metarhizium rileyi, 257 which has been previously isolated and tested for efficiency against S. frugiperda (Maniania and Fargues 
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Based on the mtCOI gene sequence, we observed two mtDNA haplotypes in Kenya (C-and R-strains).
262
These findings confirm that both haplotypes are present in Kenya, as has been demonstrated for other 263 countries in Africa (Rwomushana et al. 2018) . The majority of the S. frugiperda samples collected were 264 characterized as R-strain suggesting that this strain is dominant in S. frugiperda populations in Kenya.
265
These observations are in agreement with a previous study (Goergen et al. 2016 ) that observed C-and R-266 strains appear to have an East-West axis alignment in the African region with the Eastern Africa having 267 16 progressively lower frequencies of the mtCOI C-strain (Goergen et al. 2016) . We observed that some 268 variants of the rice strain have been reported in other places such as Ghana and India but those were not 269 detected in this study. It is interesting to note that in addition to a similar rice strain as the one detected in 270 Kenya, a variant differing by a single nucleotide polymorphism has been recorded from various locations in 271 India (Fig. 8) . This variant has however not been reported in Africa. It is therefore possible that the invasion 272 into India may not have come directly from the African continent, or invasion could have included strains 273 from Africa and elsewhere.
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Symbiotic bacteria play a key role in the biology of insects. We characterized the gut bacterial communities 
